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臺灣與日本雙邊科學合作之探討：	
2000-2009年合著論文之書目計量研究
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摘　要
͉޼Ӻ˸ࣣͦࠇඎجʱؓSCIEϗ፽ٙ2000ϋЇ2009ϋၽᝄၾ˚͉ٙ߅ኪΥഹሞ˖dઞী
ᕐ˙߅ኪΥഹ޼Ӻʘሞ˖ᅰඎeЪ٫ᅰඎeჯਹeЪ٫ה᙮ʘዚ࿴ᗳۨeዚ࿴ᗳۨΥഹଡ଼Υe
˴ࠅΥЪዚ࿴e˴ࠅዚ࿴࿁ၾΥЪჯਹd˸ʿᎇࣛගʘᜊʷᒈැf޼Ӻഐ؈ᜑͪၽᝄၾ˚͉ڐ
ɤϋٙ߅ኪΥഹሞ˖ʿЪ٫ᅰඎяତϓڗᒈැdᔼኪʿيଣኪ݊௰˴ࠅٙɚࡈΥЪჯਹiՉ
ϣdዚ࿴ᗳۨΥഹଡ଼Υ޴຅εʩdʔΝΥഹዚ࿴ଡ଼Υٙ˴ࠅΥЪჯਹԨʔ޴ΝdՉʕɽኪމ߅
ኪ޼Ӻʘჯኬዚ࿴dၽᝄɽኪʿ؇ԯɽኪ΢މၽ˚௰੬̈ତٙዚ࿴dϾʹஷɽኪၾɽԦɽኪ݊
௰੬̈ତٙၽ˚ዚ࿴࿁f
ᗫᒟοj  Υഹሞ˖e߅ኪΥЪeࣣͦࠇඎeၽᝄe˚͉
Abstract
This paper described a bibliometric study of the scientific collaboration between Taiwan and 
Japan during 2000-2009 as represented by their co-authored articles indexed in Science Citation 
Index Expanded. The findings suggested collaboration between Taiwan and Japan had intensified. The 
subject fields with the most intensive collaboration were medicine and physics. Institution types and 
combination of institution types participating in collaboration were rather diverse; each was strong 
in certain subject fields. Universities were the major type of institutions involved in international 
collaborative research. National Taiwan University and The University of Tokyo were the most 
productive institutions in the respective country, while the National Chiao Tung University and Osaka 
University formed the most productive pair in the cross-country collaboration.
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壹、	 前言
߅ኪΥЪʊ݊߅ኪ޼Ӻٙ˴ݴᒈැd
͟׵߅ኪΥЪঐᓒ࢝޼Ӻൖ௉ʿ౤৷޼Ӻۜ
ሯdʔස޴Ν਷࢕ʫʔΝዚ࿴א޴Νዚ࿴
ٙ޼ӺɛࡰආБΥЪ޼Ӻd஢ε਷࢕ٙ߅
ኪ݁ഄ͵੶ሜ਷ყ߅ኪΥЪdོᎸ਷࢕ʘග
ٙ߅ኪΥЪ޼Ӻdνၽᝄٙ਷߅ึ਷ყΥЪ
ஈϙίપਗၽᝄၾ߅Ҧ΋ආ਷࢕ʘʹݴΥ
Ъf್਷࢕ʘගٙ߅ኪΥЪᗫڷৰəึաՑ
਷࢕ٙ߅Ҧ༟๕e຾᏶ྼɢٙᅂᚤd͵̙
ঐၾ਷࢕ʘගٙዝ̦ၾ˖ʷෂ୕e݁طא
ήଣ൷ᕎΪ९ϞᗫAlami, Dore, & Miquel, 
1992; Hoekman, Frenken, & Tijssen, 2010; 
Katz, 1994; Narvaez-Berthelemot, Frigoletto, 
& Miquel, 1992fཀ̘dࠦ࿁ࠦٙʹݴ݊
޼ӺΥЪ੬Ԉٙ๖ஷ˙όd޼Ӻɛࡰהც
ٙࣚ൬ၾࣛගၾήଣ൷ᕎٜટ޴ᗫKatz, 
1994d್ᎇഹ༟ৃၾཥɿஷৃ߅Ҧٙආ
ӉdჃ൷ᕎ਷࢕ʘගٙ߅ኪΥЪݺਗɰක
֐яତϓڗᒈැFrenken, Hardeman, & 
Hoekman, 2009dʔཀdԱኽHoekman et 
al.2010ʱؓ2000ϋЇ2007ϋᆄݲ33ࡈ਷
࢕ʘ߅ኪΥഹሞ˖ഐ؈d೯ତήଣΪ९࿁߅
ኪΥЪٙᅂᚤ೻ܓԨ͊ᎇࣛගࠥЭdܸ̈ή
ଣΪ९࿁ତʦٙ਷ყ߅ኪΥЪʥϞ޴຅ٙᅂ
ᚤɢf 
ᐑᚥၽᝄٙቌڐ਷࢕d˚͉ၾၽᝄϞ
ήଣЗໄɪٙ޴ڐᗫڷdϞ݁طʿ຾᏶ٙዝ
̦೯࢝଀๕d˸ʿί઺ԃʹݴɪdၽᝄ݊
ϣ׵ʕ਷ɽ௔ʿᒵ਷ٙव˚ኪ͛ɛᅰ௰ε
ٙ਷࢕Japan Student Services Organization, 
2009d˚͉͵݊ၽᝄኪ͛ϣ׵ߕ਷eߵ
਷eዦݲٙवኪ਷࢕਷ყ˖ʷ઺ԃԫุ
ஈd2010dᜑͪၽᝄၾ˚͉ʘගπϞл
׵߅ኪΥЪ೯࢝ٙਿᓾᗫڷfԫྼɪdᎇ
ഹ຾᏶ৎ࠭d˚͉І1980ϋ˾ʕಂৎක֐
ࠠൖਿᓾ޼Ӻʿ౤৷޼೯຾൬Hayashi & 
Tomizawa, 2006dϾၽᝄٙ޼೯຾൬ၾ
޼೯ɛɢ͵яତᖢ֛ϓڗdՉʕ޼೯຾൬
̕GDPˢଟ੽1999ϋٙ1.97%Ї2008ϋ౤৷
Ї2.77%d޼೯ɛɢ੽1999ϋʘ13ຬቱɛЇ
2008ϋϓڗЇ24ຬቱɛd਷࢕߅ኪ։ࡰ
ึd2010Ⴍ׼ၽᝄၾ˚͉ѩฏԸฏࠠൖ߅
Ҧ೯࢝f
ਿ׵߅ኪ೯࢝ၾ਷࢕ٙᘩنɢ੗ʲ޴
ᗫd߅Ҧঐɢஹ੭ᅂᚤɓ਷ʘ޴ᗫପุ೯࢝
ʿ຾᏶ϓڗd΢਷࿁߅ኪٙࠠൖ೻ܓɓΣ৷
׵Չ˼ჯਹfމᐝ༆΢਷ʘ߅ኪΥЪ೯࢝ତ
رd஢ε਷࢕ʊ݊஗ઞীٙ࿁൥d್Ϟᗫၽ
ᝄٙ߅ኪ਷ყΥЪ޼ӺᅰඎԨʔεd຅ʕԨ
ೌၽᝄၾ˚͉߅ኪΥЪٙ޴ᗫ˖ᘠdΪϤ޼
Ӻ٫Ⴉމਿ׵ၽᝄၾ˚͉ʘගٙ੗ʲᗫڷd
Ϟ̀ࠅᏨൖၽᝄၾ˚͉ٙ߅ኪΥЪઋҖd˸
ਂމɚ਷߅ኪΥЪ೯࢝ʘਞϽf০࿁ɪࠑਪ
ᕚd͉޼Ӻͦٙίઞؓ2000ϋЇ2009ϋಂග
ၽᝄၾ˚͉ٙ߅ኪΥЪݺਗdீཀᕐ˙ٙ߅
ኪΥഹሞ˖dᐝ༆ڐɤϋԸၽᝄၾ˚͉ٙ߅
ኪΥഹሞ˖ᅰඎeЪ٫ᅰඎeΥЪჯਹeЪ
٫ה᙮ٙዚ࿴ᗳۨeዚ࿴ᗳۨΥഹଡ଼Υe˴
ࠅΥЪዚ࿴e௰੬̈ତٙዚ࿴࿁d˸ʿᝈ࿀
ၾࣛගٙᜊʷᗫڷdᐏٝၽ˚ٙ߅ኪΥЪᒈ
ැf57
ၽᝄၾ˚͉ᕐᗙ߅ኪΥЪʘઞীj2000-2009ϋΥഹሞ˖ʘࣣͦࠇඎ޼Ӻ
貳、	 文獻分析
Ϟᗫ਷ყ߅ኪΥЪʘ޴ᗫ޼Ӻd޼Ӻ
٫ε˸΍ΝЪ٫Ъމ߅ኪΥЪᗫڷʘ಻ඎܸ
ᅺd˸਷ყΥഹሞ˖މʱؓ࿁൥dආБࣣͦ
ࠇඎ޼ӺʿীሞfԱ޼Ӻᗫءٙ਷࢕ᅰඎd
޴ᗫ޼Ӻ̙ʱމɚ਷ᕐᗙΥЪʿε਷ΥЪɚ
ɽᗳdՉʕɚ਷ᕐᗙΥЪ޼Ӻɦ̙ਜʱމස
ઞীत֛ɚࡈ਷࢕ʘගٙ߅ኪΥЪᗫڷd
˸ʿ̍ўत֛ɚࡈ਷࢕ίʫٙε਷߅ኪΥЪ
޼ӺfνZumelzu and Presmanes2003ઞ
ী1991ϋЇ2000ϋಂග౽лၾГफ˫ʘ߅ኪ
ΥЪઋҖd೯ତɚ਷௰੬ΥЪʷኪ˴ᕚٙ޼
ӺdՉϣ݊ҦஔၾᔼኪfGupta and Dhawan
2003ʱؓΙܓၾʕ਷ɽ௔׵1994ϋЇ
1999ϋಂගdίيଣኪeήଢ߅ኪe͛ᔼ޼
Ӻe͛يኪeᑗґᔼኪeʷኪeʈ೻ၾҦ
ஔeᅰኪʿၝΥ߅ኪഃ9ɽჯਹٙ߅ኪΥЪ
ઋҖdਗ਼ɚ਷ʘ߅ኪΥഹሞ˖ਜʱމසΙ
ܓၾʕ਷ɽ௔ɚ਷Υഹٙሞ˖d˸ʿ̍ў
Ιܓʿʕ਷ɽ௔ίʫٙε਷Υഹሞ˖ɚɽ
ᗳdࡈйආБʱؓfʘܝdெ͍͑ʿ૑ͭ
׼2009͵ઞীʕ਷ɽ௔ၾΙܓ׵1981ϋ
Ї2006ϋٙ߅ኪΥЪ೯࢝dਗ਼ʕΙΥഹሞ˖
ʱމʕΙᕐᗙΥЪeܼ̍ʕΙɚ਷ίʫ௰ε
5ࡈ਷࢕ʘεᗙΥЪd˸ʿܼ̍ʕΙɚ਷ί
ʫ൴ཀ5ࡈ਷࢕ٙ൴εᗙΥЪഃɧɽᗳd޼
Ӻഐ؈ᜑͪɧɽᗳٙ਷ყΥЪሞ˖ѩܸ̈ʕ
Ι߅ኪΥЪٙ˴ࠅჯਹ݊يଣኪeʷኪၾҿ
ࣘ߅ኪf̤ږ၀ሾഃɛ2007ઞীʕ਷ɽ
௔ၾߕ਷׵1996ϋЇ2005ϋಂගdίքϷ߅
Ҧeʷኪe፲ෂኪʿ୚ߤ͛يኪഃჯਹ΍44
ࡈ޼Ӻ˴ᕚʘ߅ኪΥЪ೯࢝ઋҖf
̤ɓᗳ਷ყ߅ኪΥЪ޼Ӻ݊ε਷ʘග
ٙ߅ኪΥЪઞীdܼ̍ઞীɚࡈ˸ɪ਷࢕ʘ
ගٙ߅ኪΥЪઋҖd˸ʿʱؓत֛਷࢕ʘ
਷ყ߅ኪΥЪ࿁൥fϞᗫɚࡈ˸ɪ਷࢕ʘ
ගٙ߅ኪΥЪ޼ӺdνNarvaez-Berthelemot, 
Frigoletto, and Miquel1992޼Ӻ9ࡈזɕ
ߕݲ਷࢕׵1981ϋЇ1986ϋගʘ߅ኪΥЪઋ
Җd೯ତ͛ն߅ኪჯਹ݊௰˴ࠅٙΥЪჯ
ਹfAlami et al.1992ʱؓ9ࡈڛזЬ਷
࢕ٙ਷ყΥഹሞ˖dᜑͪᑗґᔼኪ݊ˢԷ௰
৷ٙΥЪჯਹdՉϣ݊ʷኪfMarshakova-
Shaikevich2006ʱؓ10ࡈᆄຑอጳ਷࢕
ٟٙึ߅ኪ਷ყΥഹሞ˖dܸ̈ߕ਷eߵ਷
ʿᅃ਷݊ᆄຑอጳ਷࢕௰˴ࠅٙΥЪ਷࢕f
Zimmerman, Glanzel, and Bar-Llan2009˸
1991ϋʿ2005ϋʘ߅ኪ˖ᘠމʱؓ࿁൥dʱ
ؓᆄݲၾ˸Ѝΐٙ߅ኪΥЪᗫڷd޼Ӻഐ؈
ᜑͪߕ਷݊˸Ѝΐ௰˴ࠅٙΥЪ਷࢕dШɚ
਷ʘගٙΥЪˢԷяତɨࠥઋҖdϾᆄຑၾ
˸Ѝΐٙ߅ኪΥЪˢԷۆяତ౤৷ઋҖfHe
2009ʱؓʕ਷ɽ௔ၾG7਷࢕ٙ߅ኪΥ
Ъᗫڷd೯ତʕ਷ɽ௔ၾߕ਷ٙΥЪᅰඎ௰
εdϓڗ஺ܓɰ௰Ҟdၾߕ਷ΥЪٙჯਹ˴
ࠅ݊͛ي߅ኪeᑗґၾྼ᜕ᔼኪeग़຾߅ኪ
ၾၝΥ߅ኪdЇ׵ၾ˚͉ٙΥЪჯਹ˴ࠅ݊
͛يᔼኪၾʷኪdၾߵ਷ٙ˴ࠅΥЪჯਹ݊
͛يኪdၾ̋ࣅɽٙ˴ࠅΥЪჯਹุ༵݊e
ʈ೻ʿᅰኪdၾج਷ٙ˴ࠅΥЪჯਹ݊ήଢ
߅ኪdၾ່ɽлʿᅃ਷ٙ˴ࠅΥЪჯਹѩ݊
يଣኪfᇹ׼˜eெ݁Ⴣ2009ઞী198958
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Ї2008ϋගdၽᝄe࠰ಥeɽ௔ήਜʈ೻ᗳ
˖ᘠЪ٫ʘ΍ΝΥЪઋҖd޼Ӻഐ؈ᜑͪί
14ᗳʈ೻ኪ߅ʕdеޥ͛يᔼኪʈ೻ʿᐑྤ
ʈ೻݊Υഹሞ˖ପඎ௰৷ٙɚࡈኪ߅d˲Շ
֦ɧήʘ༨਷ΥЪ࿁൥ޫ˸ߕ਷މ௰εf
Ї׵Ϟᗫत֛਷࢕ʘ਷ყ߅ኪΥЪ޼
ӺdνBasu and Kumar2000ʱؓΙܓ׵
1990 ϋʿ1994ϋၾՉ˼਷࢕Υഹٙ߅ኪሞ
˖dᜑͪၾΙܓϞ߅ኪΥЪᗫڷٙ਷࢕੽
1991ϋٙ70ࡈ਷࢕Ї1994ϋᄣ̋Ї93ࡈ਷
࢕dՉʕ൴ཀɧʱʘɓٙሞ˖݊ၾߕ਷ٙ
޼ӺɛࡰΥɢҁϓdШၾߕ਷Υഹٙሞ˖
ᅰඎˢԷяତɨࠥᒈැd̤ΙܓၾՉ˼਷
࢕ٙΥЪ˴ᕚ˴ࠅණʕίيଣኪeᔼኪe
͛يᔼኪʿ͛يኪfKim2005ʱؓᒵ
਷׵1995ϋЇ2000ϋಂග஗Science Citation 
Index Expandedᔊ၈SCIEϗ፽ʘ44,534
ᇐ˖௝d೯ତߒ25%݊਷ყΥഹ˖௝d਷
ყΥഹ˖௝ٙЪ٫Ϟ86.2%݊ɽኪٙ޼Ӻɛ
ࡰd14.2%ԸІִ݁ዚ࿴אʮͭ޼Ӻዚ࿴d
6.4%ԸІΆุאᔼ৫d̤9ࡈΥЪჯਹԱˢ
Է৷Эʱй݊ήଢ߅ኪ52.2%e͛يኪ
38.7%eᅰኪ36.0%e༨ኪ߅߅ኪ
32.7%eيଣኪ28.2%e͛يᔼኪ
26.8%eᑗґᔼኪ24.6%eʈ೻ၾҦ
ஔ21.4%ʿʷኪ16.2%f
੽ɪࠑ਷ყ߅ኪΥЪٙ޴ᗫ޼Ӻd̙ᝈ
࿀̈਷࢕ʘගٙ߅ኪΥЪѩᗫءΥЪჯਹʿ
΢ჯਹሞ˖ٙପ̈ᅰඎdԨႾ˸ࣛගˢ༰d
ᝈ࿀̈΢ΥЪჯਹٙऊڗઋҖf
參、	 研究方法
޼Ӻɛࡰʘගٙ߅ኪΥЪᗫڷ޴຅ε
ʩdᒱ್ΥЪٙ޼Ӻഐ؈ʔɓ֛˸΍Ν೯ڌ
ሞ˖ٙ˙ό̈وdШΪ̈و݊௰੬Ԉٙ޼Ӻ
ϓ؈яତ˙όd݂Υഹሞ˖ʘ΍ΝЪ٫ᗫڷ
ʊϓމ಻ඎ߅ኪΥЪᗫڷٙ౷ཁܸᅺfމઞ
ীၽ˚ʘගٙ߅ኪΥЪᗫڷd͉޼Ӻਗ਼΍Ν
Ъ٫ᗫڷ່֛މ߅ኪΥЪᗫڷٙɓ၇dԨϽ
ඎᅂᚤ਷ყΥЪ̙ٙঐΪ९޴຅εd຅ɓৎ
ΥЪٙ਷࢕ᅰඎฏεdฏᗭᆽႩɚࡈत֛਷
࢕ʘග̙ٙঐΥЪჯਹdԷνAeBɚࡈ਷
࢕௰੬ΥЪᔼኪჯਹٙ޼ӺdШAeBeCɧ
ࡈ਷࢕௰੬ɓৎΥЪٙჯਹʔɓ֛݊ᔼኪd
݂މঐᆽ֛਷࢕ၾΥЪჯਹٙ࿁Ꮠᗫڷd͉
޼Ӻᇍఖࠢ׵සၽᝄၾ˚͉ɚ਷޼Ӻɛࡰ΍
Ν೯ڌʘ߅ኪΥഹሞ˖dરৰ̍ўၽᝄၾ˚
͉ίʫٙε਷Υഹሞ˖d˸яତၽ˚ᕐ˙ٙ
ΥЪჯਹၾΥЪत׌f
ɓe ༟ࣘႎණ
މႎණၽᝄၾ˚͉ٙ߅ኪΥഹሞ˖d
Ԩʱؓሞ˖ʘ˴ᕚʿЪ٫؂ਕዚ࿴ٙᗳۨd
ϽඎWeb of Scienceᔊ၈WOS༟ࣘࢫϗ
፽ٙІ್߅ኪಂ̊၇ᗳ଺εd˲ࣣͦ༟ࣘ̍
ўٙ˴ᕚʿЪ٫؂ਕዚ࿴༟ৃ̙౤Զ޼Ӻʱ
ؓd͉޼Ӻ੽WOSᔷ̈஗SCIEϗ፽ʘ2000
ϋЇ2009ϋග̈وٙၽ˚߅ኪΥഹሞ˖ࣣͦ
༟ࣘdආБܝᚃʘ޴ᗫ༟ࣘʱؓfމᐏ՟ස
ၽᝄၾ˚͉ɚ਷޼ӺɛࡰΥഹٙ߅ኪሞ˖ࣣ
ͦ༟ࣘd΋׵WOSආБ༟ࣘᏨ॰ʿᔷ̈̍ў
ၽ˚ίʫٙΥഹሞ˖ࣣͦ༟ࣘܝdΎႾ˸ɛ59
ၽᝄၾ˚͉ᕐᗙ߅ኪΥЪʘઞীj2000-2009ϋΥഹሞ˖ʘࣣͦࠇඎ޼Ӻ
ʈ˙όཀᓩ̈ၽ˚ᕐᗙΥഹሞ˖ࣣͦ༟ࣘf
ϞᗫWOSٙᏨ॰ૢ΁νɨj
1. ֛ࠢݟ༔SCIEi
2. ɚࡈήѧAddressᙷЗʱй፩ɝ
TaiwanʿJapani
3. ̈وϋPublication YearᙷЗ፩ɝ
2000-2009i
4. ˖ᘠᗳۨDocument TypeᙷЗܸ
֛Articlesf
ԱኽɪࠑᏨ॰ૢ΁ٙʹණݟ༔d΍ᐏ՟
3,777ᇐ޼Ӻሞ˖ࣣٙͦ༟ࣘd຾ᔷ̈Ԩл͜
BibCoupl೻όஈଣd೯ତWOSٙήѧᙷЗᏨ
॰ᇍఖৰЪ٫౤Զٙ؂ਕዚ࿴ήѧ̮d͵ਗ਼
ஷৃЪ٫ٙஷৃήѧReprint Address
ᙷЗʫ࢙ΐɝฤరᇍఖdኬߧΥഹሞ˖ʘ
΍ΝЪ٫ί؂ਕዚ࿴ήѧʫٙ਷࢕༟ৃν͊
Νࣛ̍ўTaiwanʿJapandԷνήѧᙷЗ
ʫ࢙සϞTaiwandШஷৃήѧᙷЗʫ࢙
ϞJapand͵ΐίᏨ॰ഐ؈ʫfਿ׵͉޼Ӻ࿁
Ъ٫ٙ਷ᘬк֛݊Աኽಂ̊ሞ˖ɪה̊༱ٙ
Ъ٫؂ਕዚ࿴ήѧ༟ৃd݂ɓᇐሞ˖ٙ؂ਕ
ዚ࿴ήѧ༟ৃν͊Νࣛ̍ўTaiwanʿJapanٙ
਷࢕Τ၈dۆʔ᙮ၽ˚ٙ߅ኪΥഹሞ˖f̤
ΪЪ٫౤Զၽᝄၾ˚͉ՇήήѧϾ஗Ꮸ॰̈
ٙఊɓЪ٫ሞ˖d˸ʿৰၽᝄʿ˚͉̮dᒔ
̍ўՉ˼਷࢕Ъ٫ٙε਷Υഹሞ˖d͵඲ɓ
Իરৰί͉޼Ӻٙ༟ࣘᇍఖ̮f
຾Ꮸൖ3,777അሞ˖ࣣͦ༟ࣘd18അሞ
˖݊ఊɓЪ٫ഹЪd44അሞ˖ࣣͦ༟ࣘٙ
Ъ٫؂ਕዚ࿴ήѧʕ͊Νࣛ̍ўTaiwanʿ
Japand234അሞ˖ࣣͦ༟ࣘٙήѧ༟ৃ፹
Ⴌdڢၽ˚Υഹሞ˖d˸ʿ1,804അሞ˖݊
ৰԸІ˚͉ʿၽᝄٙ΍ΝЪ٫̮d͵̍ўՉ
˼਷࢕Ъ٫ٙε਷Υഹሞ˖fᐼࠇરৰɪࠑ
2,100അʔୌ͉޼Ӻૢ΁ʘሞ˖ࣣͦ༟ࣘܝd
௰ܝପ̈1,677അၽ˚ᕐᗙΥЪٙ߅ኪሞ˖ࣣ
ͦ༟ࣘf
ɚe ሞ˖ʘ˴ᕚၾჯਹʱؓ
WOSԱኽӊᇐሞ˖ה̊༱ٙಂ̊̈ஈ
ה᙮˴ᕚdਗ਼ʘ່֛މ༈ᇐሞ˖ʘ˴ᕚdί
Ϥਿᓾɪd͉޼ӺਞϽ΢˴ᕚʘ່֛Ⴍ׼d
ਗ਼1,677ᇐሞ˖଄ႊٙ˴ᕚ዆Իމᇍఖ༰ɽٙ
ɽᗳd່֛ɓࡈɽᗳމɓࡈჯਹf͟׵ӊ၇
ಂ̊ٙ˴ᕚʔࠢ׵1ࡈdӊᇐሞ˖ٙ˴ᕚ̙
ঐϞ1ࡈ˸ɪf
ɧe ˴ᕚʿዚ࿴ᅰඎʘࠇၑ
΢˴ᕚʿ΢ዚ࿴ٙᅰඎࠇၑ˙ό݊મɓ
ࡈ˴ᕚࠇၑɓϣdɓࡈዚ࿴ࠇၑɓϣd݂ɓ
ᇐΥഹሞ˖ٙ˴ᕚᅰඎЇˇϞ1ࡈdዚ࿴ᅰ
ඎЇˇϞ2ࡈfՉʕዚ࿴Τ၈Ⴞ˸ɛʈᛆ۾
છՓd୕ɓΝɓዚ࿴ʘʔΝΤ၈d˸౤৷ዚ
࿴ᅰඎࠇၑ͍ٙᆽ׌f
̬e ዚ࿴ᗳۨʿዚ࿴ᗳۨΥഹଡ଼Υʘʱؓ
ீཀЪ٫ήѧٙዚ࿴Τ၈dԱዚ࿴ٙ׌
ሯdਗ਼ዚ࿴ʱމ9၇dԨԱɓᇐሞ˖ʘΌ௅
ዚ࿴ᗳۨdค዆̈Ϟሞ˖Υഹᗫڷٙዚ࿴ᗳ
ۨΥഹଡ଼ΥdԷνɽኪၾɽኪeɽኪၾ޼Ӻ
ዚ࿴eɽኪၾΆุഃഃd˸ʿމӊᇐሞ˖ආ
Бዚ࿴ᗳۨΥഹଡ଼ΥٙᇜᇁfϞᗫ9၇ዚ࿴60
ྡࣣ༟ৃኪ̊ccୋ8՜ ୋ2ಂc99.12
ᗳۨʘᇍఖʿкᓙԱኽνɨהͪf
1. ɽኪjўɽਖ਼dʔўɽኪڝ᙮ᔼ৫dዚ࿴
ᗳۨкᓙԱኽމήѧ༟ৃ̍ўUniveColl
אInstf
2. ޼Ӻዚ࿴jўʮͭ޼Ӻዚ࿴ʿӷͭ޼Ӻዚ
࿴dዚ࿴ᗳۨкᓙԱኽ˸ዚ࿴Τ၈ආБዚ
࿴ၣࠫ༟ࣘݟᗇf
3. ִ݁ዚᗫjʔўʮͭ޼Ӻዚ࿴eʮͭ˖઺
ዚ࿴ʿʮͭᔼ৫dዚ࿴ᗳۨкᓙԱኽ˸ዚ
࿴Τ၈ආБዚ࿴ၣࠫ༟ࣘݟᗇf
4. ᔼ৫jўɽኪڝ᙮ᔼ৫dዚ࿴ᗳۨкᓙԱ
ኽމήѧ༟ৃ̍ўHospf
5. Άุjዚ࿴ᗳۨкᓙԱኽމήѧ༟ৃ̍ў
CorpאLtdf
6. ʕኪjዚ࿴ᗳۨкᓙԱኽމήѧ༟ৃ̍ў
High Schf
7. ˖઺ዚ࿴௹ي᎜ʿਗي෤jዚ࿴ᗳۨ
кᓙԱኽމήѧ༟ৃ̍ўMuseumא˸ዚ
࿴Τ၈ආБዚ࿴ၣࠫ༟ࣘݟᗇf
8. ਷࢕ʮ෤jዚ࿴ᗳۨкᓙԱኽ˸ዚ࿴Τ၈
ආБዚ࿴ၣࠫ༟ࣘݟᗇf
9. ኪึjዚ࿴ᗳۨкᓙԱኽމήѧ༟ৃ̍ў
Assocf
肆、	 研究結果與討論
ɓe ሞ˖ᅰඎʿЪ٫ᅰඎ
ၽᝄၾ˚͉׵2000ϋЇ2009ϋಂග΍
Ν೯ڌٙ1,677ᇐᕐᗙ߅ኪΥഹሞ˖΍̍ў
9,074ЗЪ٫dӊᇐሞ˖ٙ΍ΝЪ٫ᅰඎʧ׵
2ɛЇ27ɛdᅰඎʱ̺޴຅ʱ౳dШ71.91% 
ሞ˖ٙ΍ΝЪ٫ɛᅰණʕί2ɛЇ6ɛdԨ˸
4З΍ΝЪ٫ٙሞ˖ᅰඎ௰εd̕Ό௅ሞ˖
ᅰඎʘ16.82%dՉϣ݊3З΍ΝЪ٫ٙሞ˖
ᅰඎd̕Ό௅ሞ˖ᅰඎʘ15.92%ڌɓf
Ї׵7Зʿ7З˸ɪ΍ΝЪ٫ٙሞ˖ᅰඎdৰ
13З΍ΝЪ٫ٙሞ˖ᅰඎଫ৷׵12З΍ΝЪ
ڌɓcӊᇐሞ˖΍ΝЪ٫ɛᅰʱ̺ڌ
Ъ٫ɛᅰ ሞ˖ᇐᅰ ϵʱˢ Ъ٫ɛᅰ ሞ˖ᇐᅰ ϵʱˢ
27 1 0.06  11 27 1.61 
23 1 0.06  10 36 2.15 
20 2 0.12  9 79 4.71 
18 4 0.24  8 104 6.20 
17 2 0.12  7 155 9.24 
16 8 0.48  6 206 12.28 
15 9 0.54  5 236 14.07 
14 11 0.66  4 282 16.82 
13 17 1.01  3 267 15.92 
12 15 0.89  2 215 12.82 61
ၽᝄၾ˚͉ᕐᗙ߅ኪΥЪʘઞীj2000-2009ϋΥഹሞ˖ʘࣣͦࠇඎ޼Ӻ
٫ٙሞ˖ᅰඎ̮dՉቱ΍ΝЪ٫ᅰඎٙሞ˖
ᅰඎ݊ᎇഹ΍ΝЪ٫ᅰඎٙᄣ̋ϾಯˇdՉ
ʕ23З΍ΝЪ٫ᅰඎٙሞ˖Ϟ1ᇐd݊Ϟᗫ
͛يኪʿᔼኪɚࡈჯਹٙሞ˖dϾ27З΍Ν
Ъ٫ᅰඎٙሞ˖͵Ϟ1ᇐd݊ᔼኪჯਹٙሞ
˖f
ϞᗫӊϋٙΥഹሞ˖ʿЪ٫ᅰඎdྡ
ɓᜑͪ2000ϋЇ2009ϋಂගdၽᝄʿ˚͉
ӊϋΥഹٙ߅ኪሞ˖ᅰඎdৰ2005ϋٙ147
ᇐЭ׵2004ϋٙ151ᇐ̮dՉቱӊϋٙሞ˖
ᅰඎѩяତϓڗઋҖf੽2000ϋʘ85ᇐሞ
˖Ї2009ϋʘ281ᇐሞ˖dɤϋಂගʘሞ˖
ᅰඎᄣ̋3.31࠴dՉʕϓڗˢԷ௰৷ٙࣛග
݊2006ϋdˢ2005ϋᄣ̋31.97%dՉϣ݊
2003ϋdˢ2002ϋϓڗ22.03%fЇ׵ӊϋʘ
Ъ٫ᅰඎdৰ2005ϋٙ807ɛЭ׵2004ϋٙ
817ɛd˸ʿ2007ϋٙ1,093ɛЭ׵2006ϋٙ
1,108ɛ̮dՉቱ΢ϋяତϓڗઋҖ˲ϓڗ
షܓ৷׵ሞ˖ᅰඎdՉʕ2006ϋϓڗˢԷ௰
৷dˢ2005ϋЪ٫ɛᅰϓڗ37.30%dՉϣ݊
2008ϋdˢ2007ϋϓڗ32.48%dᜑͪሞ˖ᅰ
ඎʿЪ٫ᅰඎѩ˸2006ϋʘϓڗషܓ௰ɽf
ԱኽHayashi and Tomizawa2006޼
Ӻܸ̈dމΫᏐ຾᏶ϓڗd˚͉І1980ϋ˾
ʕಂৎ౤৷޼೯຾൬dՈ௴จٙ߅Ҧϓމ߅
Ҧ݁ഄᗫءೊᓃd˲Мᎇɽኪe઺ࢪʿ௹ɻ
͛ᅰඎٙᄣ̋ʿִ݁Ძء௫̈ɽኪٙ޼Ӻ຾
൬dԴ੻ɽኪ೯ڌٙSCI߅ኪሞ˖ˢԷʔᓙ
౤৷fˀᝈၽᝄ͵Ϟၾ˚͉ᗳЧٙ޼Ӻ೯࢝
ཀ೻d޼Ӻପ̈ʿ޼Ӻɛɢٙϓڗ͵ၾ຾᏶
Ϊ९Ϟ੗ʲᗫڷf͟׵਷ყΥЪঐ౤৷਷࢕
ٙΌଢᘩنɢၾ਷ყঐԈܓdԴ੻਷ყΥഹ
ሞ˖яତϓڗᒈැdϾ਷ყΥЪ޼ӺˢԷ౤
৷ה੭Ըٜٙટᅂᚤdу݊͂ॎ਷࢕ޢࠢd
ڮආ΢਷࢕޼ӺɛࡰʘʝਗdආϾ̋஺߅Ҧ
༟ৃٙᓒ౳ၾݴਗf
ྡɓc2000ϋЇ2009ϋၽ˚߅ኪΥഹሞ˖ʿ΍ΝЪ٫ᅰඎྡ62
ྡࣣ༟ৃኪ̊ccୋ8՜ ୋ2ಂc99.12
ɚe ˴ᕚʿჯਹʱ̺ઋҖ
(ɓ) ˴ᕚʱ̺ 
1,677ᇐၽ˚߅ኪΥഹሞ˖΍̍ў152ࡈ
˴ᕚdՉʕ̈ତϣᅰ௰εٙۃ10ࡈ˴ᕚdԱ
ᅰඎ৷Эʱй݊Ꮠ͜يଣኪeيଣʷኪe༨
ኪ߅ҿࣘ߅ኪe͛ʷʿฆ͛يኪe༨ኪ߅ή
ଢ߅ኪeᖹଣኪʿᖹيኪe˂˖ኪʿ˂᜗ي
ଣኪeኑ࿒يଣኪeΈኪeཥɿʈ೻ኪfՉ
ʕરΤୋ1ٙᏐ͜يଣኪ˴ᕚ̕Ό௅˴ᕚᐼ
ϣᅰʘ4.40%dરΤୋ2ٙيଣʷኪ˴ᕚ̕Ό
௅˴ᕚᐼϣᅰʘ3.81%dરΤୋ3ٙ༨ኪ߅
ҿࣘ߅ኪ˴ᕚ̕Ό௅˴ᕚᐼϣᅰʘ3.51%d
Ї׵રΤୋ4Їୋ10ٙ΢˴ᕚϣᅰˢԷѩ
Э׵3%d˲ʘගٙˢԷࢨ൷ܘટڐdᐼࠇ
152ࡈ˴ᕚʕϞ116ࡈ˴ᕚ̕Ό௅˴ᕚʘ
76.32%ٙϣᅰˢԷЭ׵1%ڌɚf
રΤୋ1ٙᏐ͜يଣኪ̈ତϣᅰᒱ׼ᜑ
৷׵Չ˼˴ᕚٙϣᅰdШνආɓӉʱؓۃ5
ɽ˴ᕚʘӊϋϣᅰʱ̺ઋҖdᜑͪᏐ͜يଣ
ኪٙӊϋϣᅰৰ2000ϋe2003ϋe2006ϋʿ
2009ϋ΍4ϋٙᅰඎ৷׵يଣʷኪe༨ኪ߅
ҿࣘ߅ኪe͛ʷʿฆ͛يኪe༨ኪ߅ήଢ߅
ኪ̮dԨڢӊϋѩરΤୋ1fՉϣdરΤୋ
2ٙيଣʷኪϣᅰί2001ϋЇ2007ϋගϓڗ
Ҟ஺d2005ϋٙϣᅰޟЇ৷׵Ꮠ͜يଣኪd
ϓމ༈ϋϣᅰ௰৷ٙ˴ᕚd˲׵2007ϋၾᏐ
͜يଣኪԨΐરΤୋ1ٙ˴ᕚf̤ۃ5ɽ˴ᕚ
ස׵2006ϋѩяତϓڗઋҖdՉቱ9ϋ̙ᝈ
࿀̈௅ʱ˴ᕚၾՉ˼˴ᕚٙϣᅰᜊʷяତ޴
ˀઋҖdν͛ʷʿฆ͛يኪ݊2003ϋਬɓϣ
ᅰяତɨࠥٙ˴ᕚd˸ʿ༨ኪ߅ήଢ߅ኪ݊
2009ϋਬɓϣᅰɨ๞ٙ˴ᕚྡɚf 
(ɚ) ჯਹʱ̺ 
މᐝ༆΢ჯਹٙΥЪઋҖd͉޼ӺԱኽ
WOS༟ࣘࢫ࿁΢˴ᕚᇍఖʘႭ׼ʫ࢙dԱՉ
׌ሯਗ਼152ࡈ˴ᕚ዆Իމᇍఖһɽٙ11ࡈჯ
ڌɚcၽ˚߅ኪΥഹሞ˖ʘۃ10ɽ˴ᕚ
રΤ ˴ccᕚ ϣᅰ ϵʱˢ
1 Ꮠ͜يଣኪ Physics, Applied  119 4.40
2 يଣʷኪ Chemistry, Physical 103 3.81
3 ༨ኪ߅ҿࣘ߅ኪMaterials Science, Multidisciplinary 95 3.51
4 ͛ʷʿฆ͛يኪBiochemistry & Molecular Biology 72 2.66
5 ༨ኪ߅ήଢ߅ኪ Geosciences, Multidisciplinary 71 2.62
6 ᖹଣኪʿᖹيኪ Pharmacology & Pharmacy 70 2.59
7 ˂˖ኪʿ˂᜗يଣኪ Astronomy & Astrophysics 66 2.44
7 ኑ࿒يଣኪ Physics, Condensed Matter 66 2.44
9 Έኪ Optics 64 2.37
10 ཥɿʈ೻ኪ Engineering, Electrical & Electronic 62 2.2963
ၽᝄၾ˚͉ᕐᗙ߅ኪΥЪʘઞীj2000-2009ϋΥഹሞ˖ʘࣣͦࠇඎ޼Ӻ
ਹڝ፽f11ࡈჯਹԱՉ΢˴ᕚଢ଼ࠇʘ̈
ତϣᅰ৷Эdᜑͪᔼኪჯਹ̈ତ௰εϣᅰd
ˢԷމΌ௅ჯਹٙ20.67%dՉϣ݊يଣኪd
ˢԷމ19.08%dՉቱ9ࡈჯਹԱҏމʷኪ
17.49%e͛يኪ15.27%eʈ೻ኪʿ
Ҧஔ9.69%eήଢ߅ኪ8.95%eᅰኪ
3.55%eุ༵ኪ2.44%e༨ኪ߅߅ኪ
1.52%eཥ໘߅ኪ1.33%ʿٟึ߅ኪ
0.04%dˀ݈ၽ˚Υഹٙჯਹৰ଄ႊ༰
ਿᓾٙჯਹdνيଣኪeʷኪഃd͵̍ўᏐ
͜ኬΣٙჯਹdνᔼኪeʈ೻ኪʿҦஔഃf
Ї׵ٟึ߅ኪჯਹٙπί݊աՑ1၇ಂ̊ٙ
˴ᕚϞ଄ႊٟึ߅ኪ˴ᕚהߧdΪϤνરৰ
ٟึ߅ኪჯਹdՉ˼10ࡈІ್߅ኪჯਹʕd
ᅰኪeุ༵ኪe༨ኪ߅߅ኪʿཥ໘߅ኪഃ4
ࡈჯਹٙˢԷ਋ЭdˢԷʧ׵0.04%Ї3.55%
ྡɧfԱኽHe2009ʱؓʕ਷ၾ˚͉
ٙ߅ኪΥЪჯਹ޼Ӻഐ؈dᜑͪʷኪʿيଣ
ኪ݊ʕ˚௰ࠠࠅٙΥЪჯਹdՉʕʷኪˢԷ
̕32%dيଣኪˢԷ̕18%dϾᔼኪˢԷމ
8.36%dၾ͉޼Ӻഐ؈ˢ༰d̉ᜑၽ˚ٙ߅
ኪΥЪࠠːίᔼኪჯਹdϾʕ˚௰੬ΥЪʷ
ኪჯਹٙ޼Ӻf
νආɓӉʱؓۃ5ɽჯਹٙӊϋϣᅰʱ
̺ઋҖdഐ؈ᜑͪᔼኪe͛يኪeʈ೻ኪʿ
Ҧஔഃ4ࡈჯਹٙϣᅰتਗషܓ༰׼ᜑdՉ
ʕᔼኪٙϣᅰৰə׵2003ϋe2005ϋʿ2009
ϋѩЭ׵يଣኪʿʷኪd˸ʿ2007ϋٙϣᅰ
Э׵يଣኪeʷኪʿ͛يኪdરΤࠥЇୋ4
Τ̮dՉቱ6ϋѩ݊ၽ˚޼Ӻɛࡰ௰੬ΥЪ
ٙჯਹf̤રΤୋ2ٙيଣኪʿરΤୋ3ٙʷ
ኪdՉϣᅰʿᜊʷషܓ௰޴ڐdՉʕيଣኪ
׵2003ϋe2007ϋʿ2009ϋٙϣᅰޟЇ৷׵
ᔼኪdϓމ༈ϋˢԷ௰৷ٙჯਹdϾʷኪϓ
މ2005ϋરΤୋ1ٙჯਹfરΤୋ4ٙ͛يኪ
ྡɚcۃ5ɽ˴ᕚʘӊϋϣᅰᜊʷྡ64
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ৰə׵2005ϋяତ׼ᜑɨࠥઋҖ̮dՉቱ9
ϋٙϣᅰѩટڐᔼኪeيଣኪʿʷኪfЇ׵
રΤୋ5ٙʈ೻ኪʿҦஔdৰə2001ϋٙϣ
ᅰ৷׵ʷኪe2002ϋٙϣᅰၾʷኪ޴Νd˸
ʿ2005ϋٙϣᅰ৷׵͛يኪ̮dՉቱ7ϋٙ
ϣᅰѩ׼ᜑЭ׵Չ˼4ࡈჯਹྡ̬f
ɧe ዚ࿴ʱ̺
(ɓ) ዚ࿴ᗳۨၾሞ˖ᅰඎ
ϞᗫЪ٫ٙ؂ਕዚ࿴ᗳۨၾၽ˚߅ኪ
Υഹሞ˖ᅰඎʘᗫڷd޼Ӻഐ؈೯ତ৷༺
96.90%ሞ˖ٙ΍ΝЪ٫̍ўɽኪٙ޼Ӻɛ
ࡰdՉϣd37.27%ሞ˖ٙ΍ΝЪ٫̍ў޼Ӻ
ዚ࿴ٙ޼ӺɛࡰdႭ׼ɽኪၾ޼Ӻዚ࿴ᒱѩ
᙮޼Ӻ׌ሯٙዚ࿴dШԸІɽኪٙ޼Ӻɛࡰ
׼ᜑˢ޼Ӻዚ࿴޼ӺɛࡰϞһεΥഹሞ˖ٙ
ପ̈d̉ᜑɽኪί߅ኪ޼ӺʕҲစࠠࠅٙᗫ
ᒟԉЍf̤ᔼ৫޼Ӻɛࡰਞၾ12.82%ሞ˖
ٙ޼Ӻdᜑͪৰᔼᐕ؂ਕ̮dᔼ৫͵ࠠൖ޼
ӺʈЪdतй݊ᒰ᙮ɽኪٙ઺ኪۨᔼ৫d͉
Ԓ֚ϙу̍ўᔼኪ޼ӺdΪϤ޼Ӻɰ֛݊݅
ٙʈЪධͦʘɓfЇ׵Άุٙ޼Ӻɛࡰਞၾ
9.48%ሞ˖ٙ޼ӺdˢԷԨʔ৷dՉʕϞ޼
Ӻପ̈ٙΆุε᙮̍ў޼Ӻ೯࢝௅ژٙɽۨ
ʮ̡d̋ɪ޼ӺԨʔ݊εᅰΆุٙʈЪධͦ
ʘɓdуԴ݊Ϟ޼೯ఊЗٙΆุd͉Ԓٙ޼
೯ධͦ͵༰त֛dʔΝ׵ɽኪא޼Ӻዚ࿴Ո
Ϟ༰ᄱᄿٙ޼Ӻᇍఖf
͟׵߅ኪ޼Ӻϓ؈ٜટᅂᚤ߅Ҧପุ
ٙ೯࢝dΆุცࠅ߅ኪ޼ӺԸ౤ʺΆุٙ߅
Ҧঐɢʿᘩنɢdɽኪٙ޼ӺცࠅΆุ༟
ږٙᲫءd˲Չ޼Ӻϓ؈͵ცࠅໝྼίପ
ุٙ೯࢝d˸೯౨һɽٙᅂᚤɢdΪϤɽኪ
ၾପุٙΥЪ݊πϞʝ౉ᗫڷfЇ׵˖઺
ྡɧcၽ˚߅ኪΥഹሞ˖ʘჯਹʱ̺ྡ65
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ዚ࿴eִ݁ዚᗫeʕኪe਷࢕ʮ෤ʿኪึ
ഃ5၇ዚ࿴ɛࡰਞၾٙሞ˖ˢԷ਋Эdʧ׵
0.12%-1.61%dՉʕ˖઺ዚ࿴̍ў௹ي᎜ʿ
ਗي෤ɚ၇ዚ࿴dԨ˸௹ي᎜֢εdᜑͪ௹
ي᎜ʿਗي෤ʔස݊͏଺ٟٙึ઺ԃఙהd
͵଄ႊ޼ӺٙʈЪධͦdϾՉ˼ዚ࿴͵ί͉
Ԓٙ˴ࠅ̌ঐɨdࡒՈ޼Ӻ̙ٙঐ׌ྡ
ʞf
(ɚ) ዚ࿴ᗳۨΥഹଡ଼Υၾሞ˖ᅰඎ
νආɓӉʱؓӊᇐၽ˚Υഹሞ˖ٙ΍
ΝЪ٫ԸІࡳԬዚ࿴ᗳۨdᜑͪϞΥഹᗫڷ
ٙዚ࿴ᗳۨΥഹଡ଼Υ޴຅εʩd΍Ϟ26၇̙
ঐ׌d˲ߒ9ϓٙሞ˖ණʕίۃ5ɽዚ࿴ᗳ
ۨΥഹଡ଼Υf1,677ᇐሞ˖Ϟ729ᇐሞ˖݊ၽ
˚ᕐ˙ɽኪٙΥЪϓ؈d̕Ό௅ሞ˖ᅰඎʘ
43.47%dՉϣ݊͟ɽኪʿ޼Ӻዚ࿴Υɢҁϓ
ٙ494ᇐሞ˖d̕Ό௅ሞ˖ᅰඎʘ29.46%d
͟ɽኪၾᔼ৫ΥЪҁϓʘ155ᇐሞ˖d̕Ό
௅ሞ˖ᅰඎʘ9.24%d͟ɽኪၾΆุΥЪٙ
89ᇐሞ˖d̕Ό௅ሞ˖ᅰඎʘ5.31%d˸ʿ
͟ɽኪe޼Ӻዚ࿴ၾΆุΥЪҁϓʘ48ᇐሞ
˖d̕Ό௅ሞ˖ᅰඎʘ2.86%dᜑͪɽኪʘ
ගٙΥЪ݊௰੬Ԉٙዚ࿴ᗳۨΥഹଡ଼Υڌ
ɧf
26၇ዚ࿴ᗳۨΥഹଡ଼Υʕd΍ΝЪ٫
Ό௅ԸІΝɓᗳۨዚ࿴٫ܼ̍ɽኪe޼Ӻዚ
࿴eᔼ৫ʿΆุഃ4၇dϾਞၾၽ˚Υഹሞ
˖ʘɽኪe޼Ӻዚ࿴eᔼ৫eΆุe˖઺
ዚ࿴eִ݁ዚᗫeʕኪe਷࢕ʮ෤ʿኪึഃ
9၇ዚ࿴ʕdɽኪၾՉ˼8၇ዚ࿴ேϞ߅ኪ
ሞ˖Υഹᗫڷd݊ΥЪᇍఖ௰ᄿٙዚ࿴ᗳ
ۨdՉϣd޼Ӻዚ࿴ৰၾ਷࢕ʮ෤ೌΥഹᗫ
ྡ̬cۃ5ɽჯਹʘӊϋϣᅰʱ̺ྡ66
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ྡʞc΢ᗳۨዚ࿴ʘሞ˖ˢԷ
ڷ̮dၾՉ˼7၇ዚ࿴ѩϞ߅ኪሞ˖Υഹᗫ
ڷd̤Άุၾɽኪe޼Ӻዚ࿴eᔼ৫eִ݁
ዚᗫʿ਷࢕ʮ෤ഃ5၇ዚ࿴ѩϞ߅ኪሞ˖Υ
ഹᗫڷڌɧf
ၽ˚ᕐᗙ߅ኪΥഹሞ˖΍̍ў26၇ዚ࿴
ᗳۨΥഹଡ଼ΥdШӊϋٙΥഹሞ˖ଡ଼Υ၇ᅰ
ʧ׵11၇Ї16၇dԨяତฆషϓڗᒈැྡ
ʬfՉʕɽኪၾɽኪeɽኪၾΆุeɽኪ
ၾ޼Ӻዚ࿴d˸ʿɽኪၾᔼ৫΍4၇ዚ࿴ଡ଼
Υ݊ӊϋѩ̈ତٙଡ଼Υۨ࿒dՉϣdɽኪe
޼Ӻዚ࿴ʿᔼ৫ٙΥഹଡ଼Υdৰ2000ϋၾ
2003ϋ̮dՉቱ8ϋѩϞ̈ତdЇ׵ɽኪe
޼Ӻዚ࿴ʿΆุٙΥഹଡ଼Υdৰ2000ϋၾ
2005ϋ̮dՉቱ8ϋ͵ѩϞ̈ତf
(ɧ) ۃ5ɽዚ࿴ᗳۨΥഹଡ଼Υʘሞ˖ϓڗᒈ
ැ
ၽ˚ᕐᗙ߅ኪΥഹሞ˖Ϟɘϓණʕ׵ۃ
5ɽዚ࿴ᗳۨΥഹଡ଼ΥdνආɓӉʱؓ༈5၇
ዚ࿴ᗳۨΥഹଡ଼Υٙӊϋሞ˖ᅰඎdᜑͪɽ
ኪၾɽኪ˸ʿɽኪၾ޼Ӻዚ࿴ʘගٙΥഹሞ67
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ڌɧc΢ዚ࿴ᗳۨΥഹଡ଼Υʘሞ˖ᅰඎʿˢԷ
ҏ໮ ዚ࿴ᗳۨΥഹଡ଼Υ ሞ˖ᇐᅰ ϵʱˢ
1 ɽኪ/ɽኪ 729 43.47 
2 ɽኪ/޼Ӻዚ࿴ 494 29.46 
3 ɽኪ/ᔼ৫ 155 9.24 
4 ɽኪ/Άุ 89 5.31 
5 ɽኪ/޼Ӻዚ࿴/Άุ 48 2.86 
6 ɽኪ/޼Ӻዚ࿴/ᔼ৫ 27 1.61 
7 ɽኪ/˖઺ዚ࿴ 26 1.55 
8 ɽኪ/޼Ӻዚ࿴/˖઺ዚ࿴ 19 1.13 
9 ޼Ӻዚ࿴/޼Ӻዚ࿴ 16 0.95 
10 ᔼ৫/ᔼ৫ 15 0.89 
11 ɽኪ/ִ݁ዚᗫ 11 0.66 
12 ɽኪ/Άุ/ᔼ৫ 8 0.48 
13 ɽኪ/޼Ӻዚ࿴/ִ݁ዚᗫ 5 0.30 
14 Άุ/Άุ 5 0.30 
15 ޼Ӻዚ࿴/˖઺ዚ࿴ 5 0.30 
16 ޼Ӻዚ࿴/ᔼ৫ 4 0.24 
17 ޼Ӻዚ࿴/Άุ 4 0.24 
18 Άุ/ᔼ৫ 3 0.18 
19 ɽኪ/ᔼ৫/ִ݁ዚᗫ 3 0.18 
20 ɽኪ/ʕኪ 2 0.12 
21 ɽኪ/޼Ӻዚ࿴/ʕኪ 2 0.12 
22 ɽኪ/ʕኪ/˖઺ዚ࿴ 2 0.12 
23 ɽኪ/ኪึ 1 0.06 
24 ɽኪ/޼Ӻዚ࿴/ִ݁ዚᗫ/˖઺ዚ࿴ 1 0.06 
25 ɽኪ/Άุ/ִ݁ዚᗫ 1 0.06 
26 ɽኪ/Άุ/਷࢕ʮ෤ 1 0.06 68
ྡࣣ༟ৃኪ̊ccୋ8՜ ୋ2ಂc99.12
˖ϓڗᒈැ௰׼ᜑd˲ϓڗᒈැ޴຅dШ޴
࿁ɪdɽኪၾɽኪٙΥഹሞ˖ᅰඎ׵2003ϋ
ʿ2007 ϋϞ׼ᜑ౤৷ઋҖdϾɽኪၾ޼Ӻዚ
࿴ٙΥഹሞ˖ᅰඎۆяତ̻ᇠٙ೯࢝f̤ɽ
ኪၾΆุeɽኪၾᔼ৫eɽኪၾ޼Ӻዚ࿴ၾ
ΆุٙӊϋΥഹሞ˖ᅰඎ׼ᜑЭ׵ɽኪʘග
ʿɽኪၾ޼Ӻዚ࿴ٙΥഹᅰඎd˲ϓڗషܓ
Ϟࠢdᜑͪၽ˚ٙ߅ኪΥЪ˸ɽኪʘග˸ʿ
ɽኪၾ޼Ӻዚ࿴ٙΥЪމ˴ྡɖf
(̬) ۃ5ɽዚ࿴ᗳۨΥഹଡ଼Υၾ޼Ӻჯਹ
1. 2000ϋЇ2009ϋ
Ϟᗫۃ5ɽዚ࿴ᗳۨΥഹଡ଼ΥٙΥЪ
ჯਹdՉʕɽኪʘගٙΥЪჯਹ˴ࠅණʕ
ίʷኪ21.54%ʿيଣኪ16.20%d
ɽኪၾ޼Ӻዚ࿴ٙΥЪჯਹණʕίيଣኪ
30.85%dɽኪၾᔼ৫ٙΥЪჯਹ׼ᜑණ
ʕίᔼኪჯਹ87.40%dɽኪၾΆุٙΥ
Ъჯਹණʕίʷኪ27.27%eʈ೻ኪʿҦ
ஔ20.13%d˸ʿɽኪe޼Ӻዚ࿴ၾΆุ
ٙΥЪჯਹණʕίيଣኪ27.78%ʿʷኪ
25.00%fϤ̮dɽኪၾΆุٙΥЪ׼ᜑ
ˢՉ˼4၇ዚ࿴ᗳۨΥഹଡ଼Υࠠൖʈ೻ኪʿ
Ҧஔჯਹٙ޼ӺdˢԷ৷༺20.13%dϾɽ
ኪe޼Ӻዚ࿴ၾΆุٙΥЪɰ׼ᜑˢՉ˼ዚ
࿴ᗳۨΥഹଡ଼ΥϞһ৷ˢԷٙήଢ߅ኪ޼Ӻ
20.83%ڌ̬f
዆᜗ϾԊdۃ5ɽዚ࿴ᗳۨΥഹଡ଼Υٙ
˴ࠅჯਹԨʔ޴Νd˲Ϟ׼ᜑٙˢԷࢨମd
Ш΍Νᓃ݊ᅰኪeุ༵ኪe༨ኪ߅߅ኪeཥ
໘߅ኪʿٟึ߅ኪഃ5ࡈჯਹٙˢԷ਋Эd
Э׵7%f̤ɽኪe޼Ӻዚ࿴ၾΆุʘΥഹ
ჯਹϞ7ࡈdᇍఖ௰ʃd͊̍ўᅰኪeุ༵
ኪeཥ໘߅ኪʿٟึ߅ኪഃ4ࡈჯਹٙ޼
ྡʬcӊϋၽ˚ᕐᗙ߅ኪΥഹሞ˖ʘዚ࿴ΥЪۨ࿒ᅰඎ69
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ྡɖcۃ5ɽዚ࿴ΥЪۨ࿒ʘӊϋሞ˖ᅰඎᜊʷྡ
ڌ̬cۃ5ɽዚ࿴ᗳۨΥഹଡ଼Υʘ΢ΥЪჯਹʱ̺ઋҖ
ዚ࿴
ჯਹ
ɽኪၾɽኪ
ɽኪၾ
޼Ӻዚ࿴
ɽኪၾᔼ৫ ɽኪၾΆุ
ɽኪe޼Ӻ
ዚ࿴ၾΆุ
ʷኪ 21.54  16.86  1.63  27.27  25.00 
يଣኪ 16.20  30.85  0.81  17.53  27.78 
ᔼኪ 14.76  8.50  87.40  12.99  5.56 
͛يኪ 13.74  18.04  7.72  6.49  8.33 
ʈ೻ኪʿҦஔ 12.81  7.06  0.00  20.13  9.72 
ήଢ߅ኪ 8.06  11.90  0.41  5.19  20.83 
ᅰኪ 6.53  1.96  0.00  1.95  0.00 
ุ༵ኪ 3.65  1.31  1.22  1.95  0.00
༨ኪ߅߅ኪ 1.53  2.35  0.41  0.00  2.78 
ཥ໘߅ኪ 1.19  1.18  0.00  6.49  0.00 
ٟึ߅ኪ 0.00  0.00  0.41  0.00  0.00 70
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ӺdՉϣdɽኪၾᔼ৫ٙΥഹჯਹϞ8ࡈd
͊̍ўʈ೻ኪʿҦஔeᅰኪʿཥ໘߅ኪ3ࡈ
ჯਹdϾɽኪၾɽኪeɽኪၾ޼Ӻዚ࿴Ԩೌ
ٟึ߅ኪჯਹٙΥഹሞ˖ڌ̬f
2. 2000-2004ϋʿ2005-2009ϋɚࣛಂʘˢ
༰
νਗ਼2000ϋЇ2009ϋਜʱމ2000ϋЇ
2004ϋʿ2005ϋЇ2009ϋɚࡈಂගdˢ༰ۃ
5ɽዚ࿴ᗳۨΥഹଡ଼Υʘ޼Ӻჯਹၾࣛගᜊ
ʷᗫڷd̙೯ତɽኪၾɽኪeɽኪၾΆุ׵
2000-2004ϋʿ2005-2009ϋɚࡈࣛಂѩ˸ʷ
ኪჯਹٙˢԷ௰৷dШɽኪʘගٙʷኪჯਹ
Υഹሞ˖ˢԷяତϓڗઋҖdϾɽኪၾΆุ
ٙʷኪჯਹΥഹሞ˖ˢԷ׵2005-2009ϋಂ
ග׼ᜑɨࠥd੽35.7%ࠥЇ25.4%f̤ɽኪၾ
޼Ӻዚ࿴ٙΥഹ׵2000-2004ϋʿ2005-2009
ϋɚࡈࣛಂѩ˸يଣኪჯਹٙˢԷ௰৷˲ˢ
Է޴຅dɽኪၾᔼ৫ٙΥഹჯਹˢԷසᔼኪ
ʿุ༵ኪяତϓڗઋҖdЇ׵ɽኪe޼Ӻ
ዚ࿴ၾΆุٙΥഹჯਹd׵2000-2004ಂග
˸يଣኪʿʷኪԨΐ௰৷ˢԷٙჯਹdШ
2005-2009ϋۆ݊˸يଣኪʿήଢ߅ኪԨΐ
௰৷ˢԷٙჯਹf
ίۃ5ɽዚ࿴ᗳۨΥഹଡ଼ΥʘჯਹˢԷ
ᜊʷషܓ˙ࠦd˸ɽኪၾΆุΥЪٙʈ೻
ኪʿҦஔჯਹٙϓڗషܓ௰ɽdՉરΤ੽
2000-2004ϋಂගٙୋ8ΤЇ2005-2009ϋಂග
౤৷މୋ2ΤdՉϣd˸ɽኪe޼Ӻዚ࿴ၾ
ΆุΥЪٙήଢ߅ኪჯਹϓڗషܓ௰ɽdՉ
રΤ੽2000-2004ϋಂගٙୋ4ΤЇ2005-2009
ϋಂග౤৷މୋ1Τf̤ཥ໘߅ኪᒱʔ݊΢
ዚ࿴ᗳۨΥഹଡ଼Υʘ˴ࠅΥЪჯਹdШίɽ
ኪʘගٙΥЪʕۍ݊ϓڗషܓ௰ɽٙჯਹd
ɰ݊ɽኪၾ޼Ӻዚ࿴Υഹሞ˖ʕϓڗషܓϣ
৷ٙჯਹྡɞf
̬e ˴ࠅΥЪዚ࿴ʿΥЪჯਹ
Աኽዚ࿴ٙΥഹሞ˖ᅰඎdᜑͪၽᝄ
ʿ˚͉ٙۃ20ɽዚ࿴˴ࠅණʕίɽኪfၽᝄ
ٙ20ࡈዚ࿴̍ў14הɽኪe3ࡈ޼Ӻዚ࿴ʿ
3הᔼ৫dՉʕ14הɽኪৰၽ̏ᔼኪɽኪe
ڗֲɽኪeʕ਷ᔼᖹɽኪʿ৷ඪᔼኪɽኪމ
ӷͭɽኪ̮dՉቱ10הɽኪމ਷ͭɽኪd̍
ܼၽᝄɽኪeϓ̌ɽኪeʹஷɽኪeʕ̯ɽ
ኪeජ׼ɽኪe૶ശɽኪeʕጳɽኪeऎݱ
ɽኪe਷ԣᔼኪ৫ʿၽᝄࢪᇍɽኪf̤3ה
ᔼ৫ʱй݊ၽɽᔼ৫eၽ̏࿲͏ᐼᔼ৫ʿڗ
ֲᔼ৫dᜑͪ๕ІΝɓӷɛଡ଼ᔌٙڗֲɽኪ
ʿڗֲᔼ৫ѩၾ˚͉Ϟ޴຅ٙ߅ኪΥЪfϤ
̮dᔼኪ݊ၽ˚௰ࠠࠅٙΥЪჯਹઋҖɰˀ
݈ίၽᝄٙۃ20ɽዚ࿴ʕϞ޴຅ᅰඎٙᔼኪ
ɽኪڌʞf
Ї׵˚͉ٙۃ20ɽዚ࿴̍ў16הɽኪʿ
4ࡈ޼Ӻዚ࿴f16הɽኪৰ˚͉ɽኪʿ؇ऎ
ɽኪމӷͭɽኪ̮dՉቱ14הɽኪމ਷ͭɽ
ኪdܼ̍؇ԯɽኪeɽԦɽኪeԯேɽኪe
؇̏ɽኪeཥंஷڦɽኪeΤ̚܊ɽኪȅ
ऎ༸ɽኪeबଢɽኪeɘψɽኪe؇ԯʈุ
ɽኪeɷ໢ɽኪeग़˒ɽኪeᄿࢥɽኪʿ໊
৵ɽኪڌʞfԱኽHayashi and Tomizawa
2006ʱؓ˚͉1982ϋЇ2002ϋٙ਷ყ߅
ኪሞ˖޼Ӻഐ؈ܸ̈dɽኪЗ֢߅ኪ޼Ӻ71
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ڌʞcၽᝄʿ˚͉ʘۃ20ɽዚ࿴
રΤ ၽᝄዚ࿴ሞ˖ᅰඎ ˚͉ዚ࿴ሞ˖ᅰඎ
1 ၽᝄɽኪ436 ؇ԯɽኪThe University of Tokyo212
2 ʕ̯޼Ӻ৫251 ɽԦɽኪOsaka University103
3 ϓ̌ɽኪ244 ԯேɽኪKyoto University94
4 ʹஷɽኪ196 ؇̏ɽኪTohoku University91
5 ʕ̯ɽኪ159
ཥंஷڦɽኪUniversity of Electro-Communications
79
6 ජ׼ɽኪ111 Τ̚܊ɽኪNagoya University69
7 ૶ശɽኪ103 ̏ऎ༸ɽኪ Hokkaido University65
8 ၽ̏ᔼኪɽኪ89 बଢɽኪUniversity of the Ryukyus56
9 ڗֲɽኪ81 ɘψɽኪKyushu University55
10 ʕጳɽኪ80
ዹͭБ݁جɛ޼Ӻ߅ኪҦஔࣈጳዚ࿴ Japan Science and 
Technology Agency54
11 ၽɽᔼ৫68 ؇ऎɽኪTokai University53
12 ڗֲᔼ৫62
ዹͭБ݁جɛପุҦஔᐼΥ޼ӺהNational Institute of 
Advanced Industrial Science and Technology41
13 ऎݱɽኪ61 ˚͉ɽኪNihon University40
14 ਷ԣᔼኪ৫61 ؇ԯʈุɽኪTokyo Institute of Technology39
15 ʈุҦஔ޼Ӻ৫61 ɷ໢ɽኪChiba University38
16 ৷ඪᔼኪɽኪ58 ˚͉ଣʷ޼ӺהRIKEN36
17 ၽ̏࿲͏ᐼᔼ৫57 ग़˒ɽኪKobe University33
18 ʕ਷ᔼᖹɽኪ56
˚͉ऎݱ޼Ӻක೯ዚ࿴ Japan Agency for Marine-Earth 
Science and Technology29
19 ၽᝄࢪᇍɽኪ47 ᄿࢥɽኪHiroshima University27
20 ਷࢕ΝӉ፧࢛޼Ӻʕː41 ໊৵ɽኪGunma University2073
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ٙჯኬήЗdϞ8ϓˢԷٙሞ˖݊͟ɽኪପ
̈d˲ሞ˖ପඎ௰৷ٙۃ8ɽ਷ͭɽኪ؇
ԯɽኪeԯேɽኪeɽԦɽኪe؇̏ɽኪe
ɘψɽኪȅऎ༸ɽኪeΤ̚܊ɽኪe؇ԯʈ
ุɽኪѩί͉޼Ӻٙ˚͉ۃ20ɽዚ࿴ʘΐf
νਗ਼ၽ˚ᕐ˙ዚ࿴Աሞ˖ᅰඎɓৎආБ
રΤdۃ10ɽዚ࿴ԱરΤනҏʱй݊ၽᝄɽ
ኪeʕ̯޼Ӻ৫eϓ̌ɽኪe؇ԯɽኪeʹ
ஷɽኪeʕ̯ɽኪeජ׼ɽኪe૶ശɽኪe
ɽԦɽኪʿԯேɽኪdՉʕ૶ശɽኪၾɽԦ
ɽኪԨΐୋ8Τdၽᝄٙɽኪʿ޼Ӻዚ࿴Ϟ7
ࡈd˸ʿၽᝄዚ࿴ٙሞ˖ᅰඎ׼ᜑ৷׵˚͉
ዚ࿴ٙሞ˖ᅰඎf
ၽ˚Υഹሞ˖ʕ௰੬ɓৎ̈ତίΝɓ
ᇐሞ˖ٙЪ٫؂ਕዚ࿴࿁݊ʕ̯޼Ӻ৫ၾၽ
ᝄɽኪ52ᇐdՉϣԱҏ݊ʹஷɽኪၾɽ
Ԧɽኪ50ᇐሞ˖eၽᝄɽኪၾ؇ԯɽኪ
44ᇐሞ˖eʹஷɽኪၾཥंஷڦɽኪ
41ᇐሞ˖eʕ̯޼Ӻ৫ၾ؇ԯɽኪ36
ᇐሞ˖fɪࠑۃ5ɽዚ࿴࿁ʕdΥЪჯਹ
௰εٙዚ࿴࿁݊ၽᝄɽኪၾ؇ԯɽኪeʕ̯
޼Ӻ৫ၾ؇ԯɽኪdΥЪჯਹ΢Ϟ9ࡈdϾ
ΥЪჯਹᅰඎ௰ˇٙዚ࿴࿁݊ʹஷɽኪၾཥ
ंஷڦɽኪdසϞيଣኪe͛يኪeʷኪe
ʈ೻ኪʿҦஔ΍4ࡈΥЪჯਹfϤ̮dۃ5ɽ
ዚ࿴࿁ٙ΍ΝΥЪჯਹසϞيଣኪe͛ي
ኪeʷኪeʈ೻ኪʿҦஔഃ4ࡈჯਹd˲ස
ʕ̯޼Ӻ৫ၾ؇ԯɽኪϞᅰኪჯਹٙΥЪd
˸ʿසၽᝄɽኪၾ؇ԯɽኪϞཥ໘߅ኪჯਹ
ٙΥЪڌʬf
ڌʬcۃ5ɽዚ࿴࿁ʿΥЪჯਹ
ዚ࿴࿁
ሞ˖ᅰ
ჯਹ
ʕ̯޼Ӻ৫
ၾၽᝄɽኪ
52
ʹஷɽኪၾ
ɽԦɽኪ
50
ၽᝄɽኪၾ
؇ԯɽኪ
44
ʹஷɽኪၾ
ཥंஷڦɽ
ኪ41
ʕ̯޼Ӻ৫
ၾ؇ԯɽኪ
36
يଣኪ 43.55 64.29 24.59 69.81 42.55
͛يኪ 29.03 1.43 16.39 1.89 17.02
ήଢ߅ኪ 11.29 0.00  8.2 0.00  10.64
ᔼኪ 9.68 0.00  39.34 0.00  10.64
ʷኪ 1.61 30.00 1.64 26.42 4.26
ʈ೻ኪʿҦஔ 1.61 1.43 1.64 1.89 2.13
ุ༵ኪ 1.61 0.00  3.28 0.00  4.26
༨ኪ߅߅ኪ 1.61 2.86 1.64 0.00  2.13
ᅰኪ 0.00  0.00  0.00  0.00  6.38
ཥ໘߅ኪ 0.00  0.00  3.28 0.00  0.00 74
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Ї׵ΥЪٙ˴ࠅჯਹdৰၽᝄɽኪၾ؇
ԯɽኪ௰੬ΥЪٙჯਹ݊ᔼኪ̮dՉ˼4ࡈ
ዚ࿴࿁௰੬ΥЪٙჯਹѩމيଣኪdˢԷʧ
׵42.55%Ї69.81%f̤ୋ2ɽΥЪჯਹණʕ
ί͛يኪeʷኪʿيଣኪdՉʕ͛يኪ݊ʕ
̯޼Ӻ৫ၾၽᝄɽኪeʕ̯޼Ӻ৫ၾ؇ԯɽ
ኪٙୋ2ɽΥЪჯਹdʷኪ݊ʹஷɽኪၾɽ
Ԧɽኪeʹஷɽኪၾཥंஷڦɽኪٙୋ2ɽ
ΥЪჯਹdϾيଣኪ݊ၽᝄɽኪၾ؇ԯɽኪ
ٙୋ2ɽΥЪჯਹڌʬf
伍、	 結論與建議
͉޼Ӻீཀ2000ϋЇ2009ϋɤϋಂග
Ϟᗫၽᝄၾ˚͉ᕐᗙ߅ኪΥഹሞ˖ʘत׌ʱ
ؓdઞীၽᝄၾ˚͉ٙ߅ኪΥЪ೯࢝ઋҖf
዆᜗ϾԊdၽᝄၾ˚͉ٙ߅ኪΥഹሞ˖яତ
ϓڗᒈැdϞ11ࡈΥЪჯਹdܼ̍ᔼኪeي
ଣኪeʷኪe͛يኪeʈ೻ኪʿҦஔeήଢ
߅ኪeᅰኪeุ༵ኪe༨ኪ߅߅ኪeཥ໘߅
ኪʿٟึ߅ኪd଄ႊਿᓾ߅ኪჯਹʿᏐ͜߅
ኪჯਹdՉʕ௰˴ࠅٙΥЪჯਹ݊ᔼኪdՉ
ϣ݊يଣኪdɚࡈჯਹٙˢԷ޴຅ટڐdΥ
ࠇ̕Ό௅ჯਹʘ̬ϓˢԷf
Ϟᗫዚ࿴ΥЪ௅ʱd΍Ϟ9၇ዚ࿴ᗳۨ
ਞၾၽ˚߅ኪሞ˖ʘΥഹdՉʕ৷༺96.90%
ٙሞ˖Ϟɽኪ޼Ӻɛࡰٙਞၾd̤ዚ࿴ᗳۨ
Υഹଡ଼ΥϞ26၇dϞ̬ϓණʕίɽኪʘගٙ
ΥЪd̉ᜑɽኪί߅ኪ޼ӺҲစ௰ࠠࠅٙԉ
ЍfՉϣdɽኪၾɽኪeɽኪၾ޼Ӻዚ࿴d
ɽኪၾᔼ৫eɽኪၾΆุeɽኪၾ޼Ӻዚ࿴
ၾΆุ݊ӊϋே̈ତٙ5၇ዚ࿴ᗳۨΥഹଡ଼
Υdतй݊ɽኪၾɽኪeɽኪၾ޼Ӻዚ࿴ٙ
Υഹሞ˖ѩяତ׼ᜑٙϓڗᒈැdᜑͪၽ˚
߅ኪΥഹሞ˖˴ࠅ͟ɽኪʿ޼Ӻዚ࿴ପ̈f
್ϾdʔΝዚ࿴ᗳۨΥഹଡ଼Υהഹࠠٙ޼Ӻ
ჯਹԨʔ޴Νd˲ᎇഹࣛගٙપ୅ɰϞჯਹ
ٙऊڗઋҖfЇ׵ၽ˚ᕐ˙ሞ˖ପඎ௰৷ٙ
ۃ20 ࡈዚ࿴ᗳۨ˴ࠅ݊ɽኪdՉϣ݊޼Ӻዚ
࿴d˲ʔ˶ӷͭɽኪʿᔼ৫f
ਿ׵ၽᝄၾ˚͉Ϟ߅ኪሞ˖Υഹᗫڷٙ
ዚ࿴ᗳۨଡ଼ΥʿΥЪჯਹʘεʩ׌d˸ʿۃ
5ɽჯਹѩяତϓڗʘઋҖdˀ݈ᕐ˙ٙ߅
ኪΥЪᗫڷ˚ूᇻۉdϞп׵־Ϥ߅ኪ༟ৃ
ٙᓒ౳ၾݴਗdϾԱኽዚ࿴ᗳۨʿΥЪჯਹ
ٙʱؓഐ؈d̙˸މၽᝄ፫ᗆ̈˚͉΢ჯਹ
ʘᆑɢΥЪዚ࿴dਂމආɓӉ೯࢝ΥЪʹݴ
ᗫڷʘਞϽf̤Ϟᛠ׵ၽᝄၾ˚͉˴ࠅٙΥ
Ъჯਹމᔼኪʿيଣኪd˸ʿ߅ኪ޼Ӻϓ؈
࿁߅Ҧପุٙᅂᚤdܔᙄ͊Ը̙ආɓӉઞী
ၽ˚ᕐ˙߅Ҧପุʘ೯࢝ઋҖdᐝ༆߅ኪၾ
ପุʘගٙᗫڷf
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附　錄
ҏ໮ ჯcਹ ˴ccccᕚ
1
ุ༵ኪ
Agricultural Engineering
2 Agronomy
3 Horticulture
4 Agriculture, Multidisciplinary
5 Agriculture, Dairy & Animal Science
6 Food Science & Technology
7
͛يኪ
Biodiversity Conservation
8 Ecology
9 Evolutionary Biology
10 Limnology
11 Microscopy
12 Anatomy & Morphology
13 Mycology
14 Parasitology
15 Reproductive Biology
16 Developmental Biology
17 Entomology
18 Biochemical Research Methods
19 Veterinary Sciences
20 Biology
21 Fisheries
22 Biophysics
23 Marine & Freshwater Biology
24 Cell Biology
25 Microbiology
26 Plant Sciences
27 Biotechnology & Applied Microbiology
28 Zoology
29 Biochemistry & Molecular Biology78
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30
ʷኪ
Materials Science, Textiles
31 Materials Science, Composites
32 Materials Science, Paper & Wood
33 Materials Science, Ceramics
34 Crystallography
35 Chemistry, Applied
36 Materials Science, Coatings & Films
37 Chemistry, Inorganic & Nuclear
38 Electrochemistry
39 Materials Science, Biomaterials
40 Chemistry, Organic
41 Chemistry, Analytical
42 Chemistry, Medicinal
43 Polymer Science
44 Chemistry, Multidisciplinary
45 Materials Science, Multidisciplinary
46 Chemistry, Physical
47
ཥ໘߅ኪ
Computer Science, Theory & Methods
48 Computer Science, Software Engineer
49 Computer Science, Hardware & Architecture
50 Computer Science, Information System
51 Computer Science, Artificial Intelligence
52 Computer Science, Interdisciplinary
53
ʈ೻ኪʿҦஔ
Architecture
54 Engineering, Aerospace
55 Transportation Science & Technology
56 Construction & Building Technology
57 Engineering, Industrial
58 Engineering, Biomedical
59 Engineering, Geological
60 Engineering, Civil
61 Engineering, Environmental79
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62
ʈ೻ኪʿҦஔ
Engineering, Multidisciplinary
63 Engineering, Manufacturing
64 Engineering, Chemical
65 Engineering, Mechanical
66 Engineering, Electrical & Electronic
67 Neuroimaging
68 Imaging Science & Photographic Tech
69 Automation & Control Systems
70 Telecommunications
71 Metallurgy & Metallurgical Engineer
72 Mechanics
73 Instruments & Instrumentation
74
ᅰኪ
Mathematical & Computational Biology
75 Mathematics, Interdisciplinary Applied
76 Operations Research & Management Sc
77 Statistics & Probability
78 Mathematics, Applied
79 Mathematics
80
ᔼኪ
Anesthesiology
81 Nursing
82 Psychiatry
83 Sport Sciences
84 Allergy
85 Behavioral Sciences
86 Ophthalmology
87 Rheumatology
88 Rehabilitation
89 Health Care Sciences & Services
90 Orthopedics
91 Pediatrics
92 Respiratory System
93 Hematology80
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94
ᔼኪ
Infectious Diseases
95 Peripheral Vascular Disease
96 Urology & Nephrology
97 Integrative & Complementary Medicine
98 Radiology, Nuclear Medicine & Medic
99 Dermatology
100 Otorhinolaryngology
101 Obstetrics & Gynecology
102 Dentistry, Oral Surgery & Medicine
103 Virology
104 Toxicology
105 Transportation
106 Clinical Neurology
107 Gastroenterology & Hepatology
108 Medicine, General & Internal
109 Nutrition & Dietetics
110 Endocrinology & Metabolism
111 Physiology
112 Medicine, Research & Experimental
113 Pathology
114 Surgery
115 Cardiac & Cardiovascular Systems
116 Genetics & Heredity
117 Neurosciences
118 Immunology
119 Oncology
120 Pharmacology & Pharmacy
121
༨ኪ߅߅ኪ
History & Philosophy Of Science
122 Multidisciplinary Sciences
123 Nanoscience & Nanotechnology
124
يଣኪ
Acoustics
125 Spectroscopy81
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126
يଣኪ
Nuclear Science & Technology
127 Physics, Nuclear
128 Physics, Fluids & Plasmas
129 Thermodynamics
130 Physics, Mathematical
131 Physics, Multidisciplinary
132 Physics, Particles & Fields
133 Physics, Atomic, Molecular & Chemic
134 Optics
135 Astronomy & Astrophysics
136 Physics, Condensed Matter
137 Physics, Applied
138
ήଢ߅ኪ
Forestry
139 Mineralogy
140 Geography, Physical
141 Geology
142 Environmental Studies
143 Soil Science
144 Energy & Fuels
145 Remote Sensing
146 Water Resources
147 Environmental Sciences
148 Oceanography
149 Geochemistry & Geophysics
150 Meteorology & Atmospheric Sciences
151 Geosciences, Multidisciplinary
152 ٟึ߅ኪ Social Sciences, Biomedical82
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1. Introduction
This paper focuses on the bilateral 
scientific collaboration between Taiwan 
and Japan. It viewed co-authorship as a 
manifestation of scientific collaboration. To 
focus on the bilateral relationships between 
Taiwan and Japan, it analyzed the two 
countries’ co-authored scientific articles during 
a 10 year range (2000-2009). The analysis 
helps to discern trends of the bilateral scientific 
collaboration through the observations of the 
coauthored article numbers, author numbers, 
subject fields, institution types, combinations 
of institution types, and the major institutions 
engaged in collaboration. 
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2. Methodology
This study focused exclusively on articles 
coauthored by scientists from Taiwan and 
Japanese institutions only. Articles with authors 
from any other country were excluded from 
the analyses. The data used for the analyses 
were drawn from the Science Citation Index 
Expanded (SCIE) of Thomson Reuter’s Web 
of Science. The data collection and analysis 
procedures are as follows.
2.1 Data collection
The researcher searched WOS-SCIE 
with the following criteria: (1) article records 
containing both “Taiwan” and “Japan” in the 
address fields; (2) publication year limited 
to “2000-2009”; (3) document type limited 83
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to “articles”. The search result yielded 3,777 
article records. The records were further 
processed with a computer program, BibCoupl, 
and those containing authors from other 
countries or data errors were further purged. 
The result yielded a sample of 1,677 articles.
2.2 Analyzing the articles’ subject categories 
and subject fields
WOS assigns one or more subject 
categories to each article based on the 
journal topics. This study used the subject 
categorization of WOS as the basis for subject 
analysis. The researcher further categorized the 
152 WOS science categories into 11 broader 
subject fields in order to show a whole picture 
of the Taiwan-Japan collaboration in different 
science domains.
2.3 Calculating the subject categories and 
institution numbers
In calculating the numbers of subject 
categories and authoring institutions, each 
article can be classified in at least one subject 
category and has authors from at least two 
institutions. The researcher also conducted 
authority control on the institution names in 
order to enhance the accuracy of calculation.
2.4 Analyzing the institution types and 
combinations of institutions
Based on an examination of the authors’ 
institutions, the researcher categorized 
institutions into 9 types: university, research 
institute, government agency, hospital, business, 
high school, cultural institute (i.e., museums 
and zoos), national parks, and associations. 
The classification of the articles into the nine 
types was based on the institution names and 
addresses.
3. Findings
3.1 The Numbers of Articles and Authors
The sample contained 1,677 articles 
whose total number of authors was 9,074. The 
number of authors for each article ranged from 
2 persons to 27 persons. However, 71.91% 
of the articles were authored by 2-6 persons. 
Articles with 4 authors were the highest in 
percentage (16.82% of the articles) (Table 1).
In terms of the yearly distribution of article 
and author numbers from 2000 to 2009, as 
Figure 1 shows, the article numbers have tripled 
(3.31 times) over 10 years (from 85 articles in 
2000 to 281 articles in 2009). The year of 2006 
saw the highest growth rate in article number. 
The growth rates of author numbers increased 
even more than article numbers. The author 
number also increased significantly in 2006.84
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Table 1. The distribution of author numbers
Author number Article number % Author number Article number %
27 1 0.06  11 27 1.61 
23 1 0.06  10 36 2.15 
20 2 0.12  9 79 4.71 
18 4 0.24  8 104 6.20 
17 2 0.12  7 155 9.24 
16 8 0.48  6 206 12.28 
15 9 0.54  5 236 14.07 
14 11 0.66  4 282 16.82 
13 17 1.01  3 267 15.92 
12 15 0.89  2 215 12.82 
Figure 1. The Yearly Distribution of the Article and Author Numbers (2000-2009)
3.2 Subject Distribution of the Coauthored 
Articles
3.2.1 The distribution of the articles in 
WOS-deﬁned subjects
The 1,677 articles were classified in 152 
WOS subject categories. The top 10 subjects 
based on the article numbers of each subject 
category and the percentages based on the total 
articles are as in Table 2.
Although the applied physics scored the 
top in the total article numbers of the 10 years, 
however, as Figure 2 shows, it did not occupy 85
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the first place every year. One can also see that 
all of the top 5 subjects to different degrees 
ﬂuctuated over years in article numbers. The top 
2 subject, physical chemistry, grew significantly 
in numbers from 2001 to 2007. It even exceeded 
the applied physics in 2005. Another noticeable 
fact was that, in 2006, all of the five subjects 
grew in numbers compared to the previous year.
Table 2. The Top 10 Subjects Based on WOS Subject Categories
Rank Subjects Number %
1 Physics, Applied  119 4.40
2 Chemistry, Physical 103 3.81
3 Materials Science, Multidisciplinary 95 3.51
4 Biochemistry & Molecular Biology 72 2.66
5 Geosciences, Multidisciplinary 71 2.62
6 Pharmacology & Pharmacy 70 2.59
7 Astronomy & Astrophysics 66 2.44
7 Physics, Condensed Matter 66 2.44
9 Optics 64 2.37
10 Engineering, Electrical & Electronic 62 2.29
Figure 2. The Yearly Distribution of Article Numbers in the Top 5 Subjects86
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3.2.2 The distribution of the articles in 
larger subject ﬁelds
The researcher further categorized the 152 
WOS subjects into 11 broader subject fields 
in order to discern the broader subject trends 
in Taiwan-Japan collaboration. Consequently, 
the subject field with the most Taiwan-Japan 
coauthored papers was medicine (accounting 
for 20.67% of the total articles), followed by 
physics (19.08%), chemistry (17.49%), biology 
(15.27%), engineering & technology(9.69%), 
geosciences (8.95), mathematics (3.55%), 
agricultural science (2.44%), multidisciplinary 
sciences (1.52%), computer science (1.33%), 
and social sciences (0.04%) (see Figure 3).
Again, the annual statistics of the article 
numbers revealed the ﬂuctuation of coauthored 
article numbers in the top five subject areas. 
Medicine did not always dominate the ranks, 
but it occupied the first place in 6 years (except 
in 2003, 2005, 2007, and 2009) (see Figure 4).
3.3  Conditions of the Collaborating Institutions
3.3.1   The institution types and article 
numbers
A predominant portion of the authors 
were from universities (96.90%), followed 
by 32.27% of the authors from research 
institutions, 12.82% from hospitals, and 9.48% 
from businesses (See Figure 5).
Figure 3. The article numbers and percentage shares of the 11 subject areas87
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Figure 4. The Yearly Distribution of Article Numbers in the Top 5 Subject Fields
Figure 5. The Institution Types and Their Percentage Shares of Authorship88
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3.3.2   The combinations of institution types 
and article numbers
The 10-year data showed 26 combinations 
of authoring institution types. However, the 
top 5 combinations accounted for 90.34% of 
the articles. Collaboration between universities 
was the largest type of institution combinations 
(43.47%). For the rest of the combinations, see 
Table 3 (an abridged table from the original 
text).
When examined annually, each year 
the number of institution type combinations 
ranged between 11 and 16, and the numbers 
grew slightly over the 10 years (see Figure 6). 
Four combinations appeared in all of the years, 
including university-university, university-
business, university-research institute, and 
university-hospital.
3.3.3   The growth of article numbers in the 
top 5 combinations of institution types
90.34% of the articles were produced by 
the top 5 combinations of institution types. A 
further analysis revealed that combinations of 
university-university and university-research 
institute showed significant growth over the 10 
years. This indicates that recent Taiwan-Japan 
collaboration occurred more often between 
universities or between universities and research 
institutions.
3.3.4   The top 5 combinations of institution 
types and their subject ﬁelds
l	 Situations in 2000-2009
As Table 4 shows, different subject fields 
prevailed in research works collaborated by the 
top five institution combinations. 
l	 Comparing situations in 2000-2004 and in 
2005-2009
In both periods, chemistry prevailed as 
the major area for the university-university 
and university-business collaboration. Physics 
prevailed in university-research institute 
collaboration.
3.4  The Major Collaborating Institutions and 
Subject Areas of Collaboration
Table 5 shows the top 20 Taiwan and 
Table 3. Combinations of Institution Types and Their Article Shares
Rank Combination of Institution Types Article number %
1 University-university 729 43.47 
2 University-research institute 494 29.46 
3 University-hospital 155 9.24 
4 University-business 89 5.31 
5 University-research institute-business 48 2.86 89
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Figure 6. The Yearly Numbers of the Institution Type Combinations (2000-2009)
Figure 7. The Yearly Article Numbers by Combination of Institution Types90
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Japanese institutions and the articles they’ve 
coauthored. The Taiwan institutions included 
13 universities, 4 research institutes, and 3 
hospitals. The Japanese institutions included 16 
universities and 4 research institutes. Medicine 
was the major subject field of collaboration 
between the top collaborating institutions.
4. Conclusion
In summary, this study found that Taiwan-
Japan collaboration in scientific research has 
grown in their coauthored article numbers 
from 2000 to 2009. Of the 11 research areas 
examined, medical sciences are the major 
area of collaboration, followed by physics. 
The two areas accounted for approximately 
40% of the total coauthored articles. In terms 
of institution types involved in collaboration, 
university-university collaboration prevailed in 
all identified collaborative relationships. The 
listing of the top institutions involved in the 
production of the coauthored articles further 
assists in the identification of the potential 
institutional participants for future Taiwan-
Japan collaborative research. 
Table 4. The Percentage Shares of Articles Produced by the Top 5 Combinations of Institution Types
Types
Fields
University-
University
Univeristy-
Research Institute
Univeristy-
Hospital
University-
Business
University-
Research Institute-
Business
Chemistry 21.54  16.86  1.63  27.27  25.00 
Physics 16.20  30.85  0.81  17.53  27.78 
Medicine 14.76  8.50  87.40  12.99  5.56 
Biology 13.74  18.04  7.72  6.49  8.33 
Engineering & 
Technology
12.81  7.06  0.00  20.13  9.72 
Geosciences 8.06  11.90  0.41  5.19  20.83 
Mathematics 6.53  1.96  0.00  1.95  0.00 
Agricultural science 3.65  1.31  1.22  1.95  0.00
Multidisciplinary 
sciences
1.53  2.35  0.41  0.00  2.78 
Computer science 1.19  1.18  0.00  6.49  0.00 
Social sciences 0.00  0.00  0.41  0.00  0.00 91
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Table 5. The Top 20 Taiwan & Japanese Institutions Participating in Collaboration
Rank Taiwan institutions (article number) Japanese institutions (article number)
1 National Taiwan University (436) The University of Tokyo (212)
2 Academia Sinica (251) Osaka University (103)
3 National Cheng Kung University (244) Kyoto University (94)
4 National Chiao Tung University (196) Tohoku University (91)
5 National Central University (159) University of Electro-Communications (79)
6 National Yang-Ming University (111) Nagoya University (69)
7 National Tsing Hua University (103) Hokkaido University (65)
8 Taipei Medical University (89) Uiversity of the Ryukyus (56)
9 Chang Gung University (81) Kyushu University (55)
10 National Chung Hsing University (80) Japan Science and Technology Agency (54)
11 National Taiwan University Hospital (68) Tokai University (53)
12 Chang Gung Hospital (62)
National Institute of Advanced Industrial 
Science and Technology (41)
13 National Taiwan Ocean University (61) Nihon University (40)
14 National Defense Medical Center (61) Tokyo Institute of Technology (39)
15 Industrial Technology Research Institute (61) Chiba University (38)
16 Kaohsiung Medical University (58) RIKEN (36)
17 Taipei Veterans General Hospital (57) Kobe University (33)
18 China Medical University (56)
Japan Agency for Marine-Earth Science and 
Technology (29)
19 National Taiwan Normal University (47) Hiroshima University (27)
20
National Synchrotron Radiation Research 
Center (41)
Gunma University (20)92
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